[Role of DNA repair genes in radiation-induced changes of lifespan of Drosophila melanogaster].
One of the main effects of various stress factors, including ionizing radiation, is DNA damage. Accumulation of DNA damage and somatic mutations in the somatic tissues is regarded as one of the basic mechanisms of aging. We have developed an approach to the study of molecular and genetic mechanisms of radioadaptation, which is based on the analysis of changes in the lifespan of Drosophila with a transformed genotype. In this study we investigated the radioadaptive response and hormesis by radiation-induced changed of the lifespan of different strains of Drosophila melanogaster, such as a wild type strain Canton-Sand strains with mutations in DNA damage response gene (homologue of GADD45), excision repair genes (homologues of XPF, XPC, PCNA) and double-strand breaks repair genes (homologues of RAD54, XRCC3, BLM). The exposure to irradiation at the dose rate of 40 cGy was performed chronically through the stages of fly development; an acute exposure at the dose rate of 30 Gy was applied to the adult stages of flies. Also, we investigated the resistance to acute gamma-radiation of Drosophila with conditional ubiquitous overexpression of genes that are involved in DNA damage recognition (homologues of GADD45, HUS1, CHK2), excision repair (homologues of XPF, XPC, AP-endonuclease-1) and double-strand break repair (homologues of BRCA2, XRCC3, KU80, WRNexo). In the wild type strain Canton-S, manifestation of the radioadaptive response and radiation hormesis were observed. In individuals with DNA repair gene mutations, no radioadaptive response was observed, or observed to a lesser extent than in wild type flies. Mifepristone--inducible transgene activation does not lead to an increase in resistance to acute irradiation by the parameters of lifespan of Drosophila. Overexpression of DNA repair genes led to a sharp decline in lifespan also in the absence of irradiation.